W I L E Y Wiley Online Library — platform overview



SWILEY /@ ONLINE LIBRARY

@ PUBLICATIONS | BROWSE BY SUBJECT | RESOURCES | ABOUTUS

LOGGED IN

Librarian Administrator

MY PROFILE =
INSTITUTIONAL LOGIN =
LOG OUT =

WILEY

i@ All content () Publication titles

Advanced search Saved search

ABCDEFGHIJKLMHNOP
QRSTUVWXYZ0-9

BROWSE

Agriculture, Aquaculture &
Food Science

Architecture & Planning
Art & Applied Arts

Business, Economics, Finance
& Accounting

Chemistry

Computer Science &
Information Technology

Earth & Environment
Humanities

Law & Criminology

Life Sciences

Mathematics & Statistics
Medicine

Mursing, Dentistry & Healthcare

Physical Sciences &
Engineering

Psychology
Social & Behavioral Sciences

Veterinary Medicine

RESOURCES
Training
Tutorials, webinars and user guides

For researchers
Personalization options and email alerts

For librarians
Product and access information

For societies
Get the most out of publishing with us

For authors
Resources and online services

TRAINING AND
TUTORIALS

Self-paced tutorials
available 24/7 Q

REGISTER FOR
ALERTS

Q

www.wileyonlinelibrary.com

ABOUTUS | HELF | COMTACTUS | AGENTS | ADVERTISERS | MEDIA | PRIVACY | TERMS & COMDITICNS | SITE MAP
Copyright & 1985-2011 John Wiley & Song, Inc. All Rights Reserved.


http://www.wileyonlinelibrary.com/

Introducing Wiley Online Library

* 1,500 journals (over 4 mitiion articles)

* 13,000+ online books

e 130+ multi-volume references and handbooks

e 17 Current Protocols (aboratory Manuals featuring over 10,000 protocols)
e 11 databases (chemistry & evidence based medicine)

WILEY



Subject areas

The most extensive multi-disciplinary collection of online
resources, with 104 sub-categories across:

Agriculture, Aquaculture &
Food Science

Architecture & Planning

Art & Applied Arts

Business, Economics, Finance
& Accounting

Computer Science and
Information Technology
Earth & Environment
Humanities

Law & Criminology

Life Sciences

Mathematics & Statistics
Medicine

Nursing, Dentistry and
Healthcare

Physical Sciences &
Engineering

Social & Behavioral Sciences
Veterinary Medicine

WILEY



Access Ilcons

N

|
- free to all users

‘\ free via OnlineOpen

OPEN

| (> available via a current subscription

WILEY



JOURNALS

WILEY



@ PUBLICATIONS | BROWSE BY SUBJECT | RESOURCES | ABOUTUS v

REMEMBER ME

JOURNAL TOOLS

ity Get New Content Alerts

E) Get RSS feed
0 Zave to My Profile

JOURNAL MENU
Journal Home

FIND ISSUES
Current lzzue
All lzzuez

Virtual lzzues

FIND ARTICLES
Early View
Accepted Aricles

GET ACCESS
Subzcribe ! Renew

FOR CONTRIBUTORS
Online0pen
Submit an Article

ABOUT THIS JOURNAL
Advertize
Contact

SPECIAL FEATURES
Product Information

View the
best Jobs

in medicine,
science and
pharma

PROTEIN|SCIENCE

Protein Science

Copyright ® 2

009 Wiley Peripdicalg, Inc., & Wiley Company

May 2010

Yolume 19, Issue &
Fages 901-1126

Previous Issue | Mextlssue

[ Select

Highlights

-

Review

Articles

-

All  Save to profile  Export citation

Jumpto._..

Jump to_..
Top of page
ighlights
Review
Articles
Protein Structure Reports
Forthe Records
Erratum

In This Issue
Article first published online: 28 APR 2010 | DC:
Abstract | Full Article (HTML) | PDF(35K)

A synergistic approach to protein crystallization: Combination of a fixed-arm
carrier with surface entropy reduction {pages 901-913)

Andrea F. Moon, Geoffrey A Mueller, Xuejun Zhong and Lars C. Pedersen
Article first published online: 1 MAR 2010 | DOl 10.1002/pro 368

Abstract | Full Article (HTML) | PDF(399K) | References | Supporting Information

|Jumptn... j

A flexible docking scheme to explore the binding selectivity of PDZ domains {pages
914-928)

Z. MNevin Gerek and 2. Banu Ozkan

Article first published online: 1 MAR 2010 | DO 10.1002/pro 366

f n this issue

Advanced =

View the

best Jobs
in medicine,
science and

pharma

InPharmJobs.com

Saved Searches =




JOURNAL TOOLS
+, Get New Content Alerts
Get RSS feed
0 Save to My Profile

JOURNAL MENHU

Journal Home

FIND ISSUES
Current lzzue
All lzzues

Virtual lesues

FIND ARTICLES
Early Wiew
Accepted Articles

GET ACCESS
Subzcribe ! Renew

FOR CONTRIBUTORS
Online0pen
Submit an Article

ABOUT THIS JOURNAL
Advertize

Contact

SPECIAL FEATURES
Product Information

PROTEIN|SCIENCE

ﬁcf.:::ilglse docking scheme to explore the binding selectivity of PDZ [ this ssue =

Z. Mevin Gerek!?, 5. Banu Ozkan'®” | |°
Advanced = Saved Searches =

Article first published online: 1 MAR 2010 Protein Science

DOI: 10.1002/pro. 366 Volume 19, Issue 5, pages

914928, May 2010 ARTICLE TOOLS

AL Get PDF (T11K)
O Save to My Profile
E-mail Link to thiz Article
‘g, Export Citation for this Articke

4 % Request Permizzions
{Show All) }

How to Cite | Author Information | Publication History - Funding Information

I Abstract I Article References

Supporting Information Cited By

View Full Article with Supporting Information (HTML) | _A. Get PDF (T11K) [Interscience Abstract] [XML]
Keywords:
protein flexibility; PDZ domain; docking; selectivity; ROSETTALIGAMND
Abstract

Modeling of protein binding site flexibility in molecular docking is still a challenging problem due to the large conformational space that
needs sampling. Here, we propose a flexible receptor docking scheme: A dihedral restrained replica exchange molecular dynamics
(REMD), where we incorporate the normal modes obtained by the Elastic Metwork Model (EMM) as dihedral restraints to speed up the
search towards correct hinding site conformations. To our knowledge, this is the first approach that uses ENM modes to bias REMD
simulations towards binding induced fluctuations in docking studies. In our docking scheme, we first obtain the deformed structures of the
unbound protein as initial conformations by moving along the binding fluctuation mode, and perform REMD using the EMM modes as
dihedral restraints. Then, we generate an ensemble of multiple receptor conformations (MRCs) by clustering the lowest replica trajectory.
sing ROSETTALIGAMD, we dock ligands to the clustered conformations to predict the binding pose and affinity. We apply this method to
postsynaptic density-95/01g/Z0-1 (PDZ) domains; whose dynamics govern their binding specificity. Our approach produces the lowest
energy bound complexes with an average ligand root mean square deviation of 0.36 A We further test our method on (i) hamologs and (i)
mutant structures of PDZ where mutations alter the hinding selectivity. In both cases, our approach succeeds to predict the correct pose
and the affinity of binding peptides. Overall, with this approach, we generate an ensembhble of MRCs that leads to predict the binding poses
and specificities of a protein complex accurately.
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Modeling of protein binding site flexibility in molecular docking is still a challenging problem due to the large conformational space that
needs sampling. Here, we propose a flexible receptor docking scheme: A dihedral restrained replica exchange molecular dynamics
(REMD), where we incorporate the normal modes obtained by the Elastic Metwaork Model (EMM) as dihedral restraints to speed up the
search towards correct binding site conformations. To our knowledge, this is the first approach that uses ENM maodes to bias REMD
simulations towards binding induced fluctuations in docking studies. In our docking scheme, we first obtain the deformed structures of the
unbound protein as initial conformations by moving along the binding fluctuation mode, and perforrn REMD using the EMM modes as
dihedral restraints. Then, we generate an ensemble of multiple receptor conformations (MRCs) by clustering the lowest replica frajectory.
Lsing ROSETTALIGAMD, we dock ligands to the clustered conformations to predict the binding pose and affinity. We apply this method to
postsynaptic density-95/D1a/20-1 (PDZ) domains; whose dynamics govern their hinding specificity. CQur approach produces the lowest
energy bound complexes with an average ligand root mean square deviation of 0.36 A, We further test our method on (i) homologs and (i)
mutant structures of PDZ where mutations alter the binding selectivity. In both cases, our approach succeeds to predict the correct pose
and the affinity of binding peptides. Overall, with this approach, we generate an ensemble of MRCs that leads to predict the hinding poses
and specificities of a protein complex accurately.
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Abstract: Modeling of protein binding site flexibility in molecular docking is still a challenging
problem due to the large conformational space that needs sampling. Here, we propose a flexible
receptor docking scheme: A dihedral restrained replica exchange molecular dynamics (REMD),
where we incorporate the normal modes obtained by the Elastic Network Model (ENM) as dihedral
restraints to speed up the search towards correct binding site conformations. To our knowledge,
this is the first approach that uses ENM modes to bias REMD simulations towards binding induced
fluctuations in docking studies. In our docking scheme, we first obtain the deformed structures of
the unbound protein as initial conformations by moving along the binding fluctuation mode, and
perform REMD using the ENM modes as dihedral restraints. Then, we generate an ensemble of
multiple receptor conformations (MRCs) by clustering the lowest replica trajectory. Using
Rosertalicanp, we dock ligands to the clustered conformations to predict the binding pose and
affinity. We apply this method to postsynaptic density-95/Dlg/Z20-1 (PDZ) domains; whose
dynamics govern their binding specificity. Our approach produces the lowest energy bound
complexes with an average ligand root mean square deviation of 0.36 A. We further test our
method on (i) homologs and (ii) mutant structures of PDZ where mutations alter the binding
selectivity. In both cases, our approach succeeds to predict the correct pose and the affinity of
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Chapter Two
A Critical Goncept

A Critical School

HE NEw WAaVE DIRECTORS initially and repeatedly denied that they
Tfﬂrmed a unified movement. For instance, Frangois Truffaut pro-
claimed: “I see only one common point shared by young directors: we all
play pinball while older directors drink scotch and play cards.” Despite the
many denials, however, this artistic trend was closely tied to a collection of
critical concepts held by a fairly coherent group. One of the first criteria for
belonging to the New Wave was to have experience as a film critic. These
young directors were all cinéphiles, or very devoted film buffs, who knew
their film history inside out. They acquired their understanding of cinematic
culture from watchine thousands of films. eaining clear ideas about mise-
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Abscisic acid (ABA; Figure 1) is a 15-carbon sesquiterpene phytohormone found in all higher plants and in certain algae, fungi and
bryophytes (Hartung and Gimmler, 1994). it has mostly been studied in higher plants and is presentin all tissues. There are two
enantiomeric forms of ABA (S3-(+)-ABA and R-(—}-ABA) of which only (+)-ABA occurs naturally. Until recently, (+)-ABA was considered the
only naturally accurring substance with ABA-like hormonal activity. However, recent studies have shown that the three hydroxylated
metabolites of (+}-ABA (7'-, 8- and 9'-hydroxyABA; Figure 2) also induce ABA-like bioactivity and may therefore contribute to the overall
hormonal effects previously attributed solely to ABA itself (Zaharia et al., 2005).

' Yo _ Figure 1. Biosynthesis of ABA from epoxycarotenoids. Dotted lines indicate possible alternate pathways.

. MCELD; 9-cis-epoxycarotenoid dioxygenase.
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